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Chromosomal studies of butterflies in Southeast Asia have been reported on 6 species from India 
by GupTa (1964), 83 species from Formosa by MAEKI, OGATA and SH1R6zU (1965), SAITOH and Mu- 
ROYA (1967), and MAEKI and AE (1968, 1969), 48 species from Nepal by MAeExı and Ar (1966, 1970) 
and SAITOH and ABE (1969, 1970), 17 species from Hong Kong by MAgExi and AE (1968) and 5 species 
from Thailand by MAEKI and OGaATA (1970). 

This short report deals with the chromosomes of 9 species of butterflies obtained in Malaysia 
(Malay Peninsula and Sarawak) by the junior author. These species were collected and fixed with 
Allen’s P. F. A.-3 solution during a period from November to December in 1968. The sections, 10 
micra thick, were made according to the routine paraffin method and stained with Heidenhain’s iron- 
haematoxylin with counterstaining of light green. Camera lucida drawings were made at the magni- 
fication of 4200 times. 

The authors are grateful to Professor Kopo MAEKI of Kwansei Gakuin University for his kind 
advice during the course of the present study. 


Observations 


Papilionidae 
1. Troides (Trogonoptera) brookianus albescens ROTHSCHILD 


The haploid chromosome number is 30: 6 large, 15 medium and 9 small chromosomes. Counts were 
made in 12 nuclei in the primary spermatocyte (I) and 4 nuclei in the secondary spermatocyte (ID 
from the testes of three males collected at Cameron Highlands, Malay Peninsula on November 30, 1968. 
This species is new to cytology. 


2. Troides (Troides) helena cerberus C. et R. FELDER 


The haploid number is 30. Nine chromosomes are smaller than the others. Counts were made in 19 
nuclei (I) and 8 nuclei (II) in the testis of one male taken at Cameron Highlands, on November 30, 
1968. This species is new to cytology. 


3. Troides (Troides) amphrysus flavicollis DRUCE 


The haploid number is 30. Eight chromosomes are smaller than the others. Counts were made in 
6 nuclei (I) and 2 nuclei (II) in the testis of a unique male captured at Sunge Pakut, near Miri, 
Sarawak on December 12, 1968 by Mr. K. Hatta. The species is new to cytology. 


4. Papilio helenus helenus LINNÉ 


The haploid number is 30: 5 large, 18 medium and 7 small chromosomes. Counts were made in 12 
nuclei (J) in the testis of one male taken at Templer Park, near Kuala Lumpur, Malay Peninsula on 
December 3, 1968. No secondary spermatocyte division was found. 


Pieridae 
5. Delias hyparete diva FRUHSTORFER 


The haploid numbers are 26 and 27. Most nuclei have 26 chromosomes. Three chromosomes are 
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Fig. 1. 


helenus (1). 


Troides (Trogonoptera) brookianus albescens (1). 
Troides (Troides) helena cerberus (D). 
(Troides) amphrysus flavicollis (D). 
Fig. 8. Delias hyparete diva (1, n=26). 


Fig. 10. ditto CII, n=26). 


ditto (II, n==25). 


Nymphalidae 


9 se 


smaller than the others. In the nuclei containing 27 
chromosomes, 4 chromosomes are smaller, The following 
nuclei were counted in the testis of a unique male taken 
at Miri, Sarawak on December 13, 1968. This species is 


new to cytology. 


Fig. 2. ditto CID. 
Fig. 4. ditto CID. 
Fig. 6. ditto CID. 


Fig. 3. 
Fig. 5. Troides 

Fig. 7. Papilio helenus 
Fig. 9. ditto CI, n=27). 


Fig. 11. Dichorragia nesimachus deiokes (1). Fig. 12. 
Euploea (Trepsichrois) mulciber portia (1). 
(Adigama) redtenbacheri redtenbacheri (D). 
mnias hypermnestra nigrescens (1, n=25). 
Fig. 19. ditto CII, n=26). 


Fig. 13. ditto CID. Fig. 14. Euploea 
Fig. 15. ditto (II). Fig. 16. Ely- 
Fig. 17. ditto (I, n=26). Fig. 18. 


6. Dichorragia nesimachus deiokes FRUHSTORFER 


The haploid number is 31: 10 large, 9 medium and 12 small chromosomes. 
4 nuclei (ID in the testis of single male taken at Cameron Highlands on November 30, 1968. 


Counts were made in 
No sec- 


ondary division was observed. This species is new to cytology. 


Danaidae 


7. Euploea (Trepsichrois) mulciber portia FRUHSTORFER 


The haploid number is 29: 8 large, 17 medium and 4 small chromosomes. Counts were made in 24 
nuclei (I) and 15 nuclei CID in the testis of one male collected at Batu Niah, near Miri, Sarawak on 


December 12, 1968. 


8. Euploea (Adigama) redtenbacheri redtenbacheri C. et R. FELDER 


The haploid number is 30: 2 very large, 7 large, 16 medium and 5 small chromosomes. 


Counts 


were made in 18 nuclei (I) and 18 nuclei CII) in the testis of a sole male collected at Batu Niah on 
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December 12, 1968. The species is new to cytology. 


Satyridae 


9. Elymnias hypermnestra nigrescens BUTLER 
































Fig. 20. Troides (Trogonoptera) brookianus albescens (1). Fig. 21. ditto (ID. Fig. 
22. Troides (Troides) helena cerberus (I). Fig. 23. Delias hyparete diva (D). 
Fig. 24. ditto CII). Fig. 25. Dichorragia nesimachus deiokes (1). Fig. 26. Euploea 
CTrepsichrois) mulciber portia (1). Fig. 27. ditto (ID. Fig. 28. Euploea 
(Adigama) redtenbacheri redtenbacheri (1). Fig. 29. ditto (ID. Fig. 30. Elymnias 
hypermnestra nigrescens (1, n==26). Fig. 31. ditto (II, n=26), 
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The haploid numbers are 25 or 26. Nine 























chromosomes are larger than the others. Phase | 

; : ; Chromosome ; 
The following nuclei were counted in the numbers T Locality 
testes of two males. One was taken at I Il E 
Bau, near Kuching, Sarawak on December n= 25 1 nucleus | 1 nucleus! Bau 
9, 1968 and the other was taken at Batu n = 26 1 nucleus — Bau 
Niah on December 12, 1968. Distance be- n = 26 16 nuclei |21 nuclei Batu Niah 
tween the two localities is about 500 km. 

Remarks 


Table 1 shows the chromosome numbers and places of 9 species of butterflies collected from 
Malaysia. 


The chromosome number of Troides (Troides) helena cerberus from Malay Peninsula is n=30 (I, ID 
and Troides (Troides) amphrysus flavicollis from Sarawak is n=30 (I, II) according to the authors’ 
observation. The chromosomes have been studied in the following related species : Troides (Troides) 
aeacus from Nepal (subsp. aeacus, n=30 II) by MAeEKxI and Ar (1966), from Formosa (subsp. kaguya, 
n=31 I, ID by Maerki and Aer (1968) and from Thailand (subsp. praecox, n=31 I, ID) by MAEKI and 
OGaTA (1970). In addition, the chromosome number of Troides (Trogonoptera) brookianus albescens 
from Malay Peninsula is n=30 CI, ID. 


The chromosome number of species of Delias has been reported by MAaEkı and AE (1966) and 
MAeEKI, OGATA and SHIR6zu (1965). D. descombesi has n=27-32 chromosomes (I, ID, D. eucharia has 
n=25 CI, ID and D. aglaia has n=25 CI, ID. D. hyparete diva from Sarawak has n=26 and n=27 
chromosomes (I, ID. D. descombesi and D. hyparete diva are thought to have chromosomal 
polymorphism among the species of Delias. The chromosomal polymorphism has been known in 12 
species of Pieridae, belonging to Euchloe, Colias, Gonepteryx, Leptidea, Aporia, Delias, Pieris and 
Cepora. According to these facts the speciation of some Pierids may be unstable. 





_ 33 35 


Fig. 32. Troides (Trogonoptera) brookianus albescens ROTHSCHILD. Fig. 33. Troides 
(Troides) helena cerberus C. et R. FELDER. Fig. 34. Troides (Troides) amphrysus 
flavicollis Druce. Fig. 35. Papilio helenus helenus LINNÉ. 
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Fig. 36. Delias hyparete diva FRUHSTORFER. Fig. 37. Dichorragia nesimachus deiokes 
FRUHSTORFER. Fig. 38. Euploea (Trepsichrois) mulciber portia FRUHSTORFER. 
Fig. 39. Euploea (Adigama) redtenbacheri redtenbacheri C. et R. FELDER. Fig. 
40. Elymnias hypermnestra nigrescens BUTLER (Batu Niah). Fig. 41. ditto (Bau). 


The chromosome of Euploea (Trepsichrois) mulciber was reported by SalTouH and ABE (1970) based 
upon the specimen from Nepal (subsp. mulciber) and its number was n=29, 30 (I) and n=30 CII). The 
specimen from Sarawak (subsp. portia) reported in this paper has chromosome of n=29 (I, ID same 
as the specimen from Formosa (subsp. barisine) studied by MAEKI, OGATA and SHIR6zU (1965). In 
chromosome number of Euploea, two species groups have been known. One group of n=29 is E. 
(Trepsichrois) mulciber, E. (Stictoploea) sylvestor swinhoei and E. (Calliploea) tulliolus koxinga and 
another group of n=30 is E. (Crastia) core core, E. (Salpinx) leucostictos hobsoni and E. (Adigama) 
redtenbacheri redtenbacheri. 

The authors observed chromosomal dimorphism of Elymnias hypermnestra nigrescens (n=25 I, II 
and n=26 I, ID from Sarawak. The same species of Thailand (subsp. violetta) and Formosa (subsp. 
hainana) were reported to be n=26 CI, II) by MaAExkr and OcaTa (1970) and Marexi, OGaTA and SHI- 
R6zu (1965). The authors recognized the diversity of the karyotypes of the above three subspecies 
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Table 1. Chromosome numbers of 9 species of Malaysian butterflies. 


























Species aie Phase Locality 

Papilionidae | i 

Troides (Trogonoptera) brookianus albescens | 30 6 CI, I) (eee) Malay 

Troides (Troides) helena cerberus | 30 6 CI, I) | Cameron Highlands 

Troides (Troides) amphrysus flavicollis | 30 6 CI, I) | Sunge Pakut, Sarawak 

Papilio helenus helenus | 30 6 CID pga Malay 
Pieridae 

Delias hyparete diva 26,27; &- CI, I) | Miri, Sarawak 
Nymphalidae 

Dichorragia nesimachus deiokes 31 18 (CI?) Cameron Highlands 
Danaidae 

Euploea (Trepsichrois) mulciber portia ' 29 | 6 CI, ID | Batu Niah, Sarawak 

Euploea (Adigama) redtenbacheri redtenbacheri 30 & CI, ID | Batu Niah 
Satyridae | 

Elymnias hypermnestra nigrescens : 25,26| 6 CI, HE) | Bau, Sarawak 

; 26 6 CI, I) | Batu Niah 








I=primary spermatocyte, II=secondary spermatocyte 


both in the chromosome number and in the chromosomal size, that is to say, subsp. violetta has 4 
large chromosomes, subsp. hainana has 3 large and subsp. nigrescens has 9 large. Interesting is that 
the same species of butterflies have different numbers and size of chromosomes, as their living places 
are different such as Thailand, Formosa and Sarawak. In view of the numerical and the diversiform 
variation in the chromosomes, it may be considered that geographical isolation resulted in a chromo- 
somal dimorphism. 


Papilio helenus helenus (n=30 I) and Dichorragia nesimachus deiokes (n=31 I) from Malay Peninsula 
have ordinary number of chromosomes in Papilionidae and Nymphalidae. 


Summary 


1. The number and relative size of chromoromes are described in 9 species of butterflies from 
Malaysia. Among them 6 species are new to cytology: Troides (Trogonoptera) brookianus albescens, 
Troides (Troides) helena cerberus, Troides (Troides) amphrysus flavicollis, Delias hyparete diva, Dichor- 
ragia nesimachus deiokes and Euploea (Adigama) redtenbacheri redtenbacheri. 


2. Chromosomal dimorphism was observed in Elymnias hypermnestra nigrescens and Delias hyparete 
diva. There exist some relation between geographical isolation and chromosomal variation. 
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TAAYVYTFTAFAOBBEL- TOR-—RH- 


F JI HH 
E R Pa es FFE AH S 2314 


TAZYVT Graphium sarpedon nipponum FRUHSTORFER DRY (AH) EL THRO? AIDA 
DUTOZD, BALA CY VAY RBOR-—R— Asimina triloba DUNAL DHABNTUOZKHOWMREA 
DS, 1AB, K-K-CHWWMOMABA WHE CL OH DHST EMCEKOCEORMAHET SZ. 

EA 1968 £8 H 14H, KR-K-OBLITKT A AY TT OROMHRS 1 HAY, SOIHLE LCA, ME 
CELL X— h VIS EDBARO KR -K-OBAD 10 WS EOKHOWRRSATDD, SRC MERC BATH 
HMR Cat. K-OKR-OMMCL7 AMMA DokTLDSTHSOMRISMMMD 5S Bo CR&KEOECII 
TS RE HICBAOS ONE SA eKbEDEBSONS. THSEOPRIBNCHME LE EMRE, 
EOE 3 MOLER, £0556 1 ELECE LZ C8 H 20 Adit, SAG ADLS). ECAR 
AARET, FRO 2D DS 1 WIRTH CHLITIE BS, 1 SHE LOR CR LDS DORE CHIT 
AV CWO FTE DEAD? 5 HEM PDS > TRE CMA ITIL 2 a, BURL MAKER CRLO LEW, 65 1 ahh Hom 
CSHEERCEOKBOMAREEGS TLCS Dot. RABI, BRAGA AHN CHS. 

—Fi, Ald 1968 £8 A~ 9 Alc 10 BIN, 1969465 Alc 358, 19706 H3 WAR, KR-R-GCTrAZ 
YI PROAWRYOMAERS 72. 1968 EO RMA THE L KMS 1 LL 10 A CEN CHEL, 1969 
E OMA CS GLUT SK TITRE L CHE LCL Keds, 1970 FORMA 1AL3 YZZ DTS 
7: (7 H18 Ait, 75 90 Bb, 9). BeRMOMRICKR-K-ABREUCHARGRI~ 2 SMH CH, 
CC AUR ZBRUY CISD SRNAZTEIMIZL ALES, BS IEICREBSVUZLAUCANDIARLK. Ele 
1970 EO HBT BROTAM LIM HRORBILS DY TK l MARIE 4 SITRAZECBIHL SH TOR. 8H 
DISD CRE KB ORD > Ke AAD PEt, 6 ATA (1970)—IH, 6 H12 A—#Mk, 6H15H—-24, 6H 
20H—34, 6 H 25H—443, 6H 830H—54, 75 13 aA (EDRI SZC LECH) GC, COR 
CHET. L ZER E DUEL ADAG OKEILGACA DUI A REORDER NO SAKES MERZ KE. 
ERTCHELMMOMACHARMORHDS R= RAE MARS << OPPELAKRATED ER. 

SET LIVIE LE, BPC BUY CR-R-PDSTAAVTTAOPPCWREBZRAITMENTOMUDS, EX 
DOEEPSTAAYTTAOYRRACCOMMEBEE UCHETATEDRMIBDSHASZLIICBHEDOHNS. 

MASS, COMRMOBRE BY FS 2 IINKFAK BEROMERICIDD 5 MAL LEP SRA CH. 
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